Objectives: Cortical maturation processes, like growth of dendrites, differentiation of glia cells, and increase of myelin (Barkovich, 2000), lead to a decrease of the cortical T2-weighted signal. A cortical maturation index (MI), based on the normalised T2-weighted MR signal, can delineate cortical maturation in the infant brain (Leroy, 2011). The aim of our study was to investigate, if this measure can be meaningfully applied prenatally to quantify fetal cortical maturation. Methods: Axial T2-weighted sections of 50 fetal brains were evaluated in this study. Gestational age ranged from 32 to 39 gestational weeks (gw, n=7 at 32 gw, n=9 at 33 gw, n=6 at 34 gw, n=8 at 35 gw, n=7 at 36 gw, n=5 at 37 gw, n=5 at 38 gw, n=3 at 39 gw). Signal intensity was averaged across ROIs of the manually segmented sensory-motor cortex (signal cortex ) and within the CSF of the adjacent central sulcus (signal CSF ). MI was calculated as 1 -signal cortex / signal CSF . Results: We could show that cortical maturation can be quantified based on T2-weighthed sequences on fetal MRI. We found that the MI of the sensory-motor cortex increases with gestational age, with the mean MI ranging from 0,43 at 32 gw to 0,64 at 39 gw. Conclusions: As a proof of principle, we could show, that an MRI-based index can capture cortical maturation in the fetus. This approach might prove useful in differentiating trajectories of maturation of distinct cortical areas in the fetus, and in comparing in utero cortical maturation to ex utero cortical maturation of preterm born infants.
Objectives: Due to many technical and patient-related challenges, the accuracy of prenatal tractography is currently under debate. This study aims to hypothesise that callosal and corticospinal tract anatomy derived from fetal MR based diffusion tensor imaging (DTI) are accurate indicators of their gross anatomical postnatal tractography results.
Methods: Seventy-five consecutive subjects with prenatal and postnatal MRIs imaged for cerebral pathology suspected by prenatal ultrasounds were identified from April 2006 to July 2015. Twelve subjects had paired prenatal (age: 23 -35 gestational weeks) and postnatal (age: 1 day -2 years) diffusion tensor imaging (DTI) with no interventions during the interval. Prenatal DTI (1.5 Tesla, 5 channel cardiac coil, 16 gradient encoding directions, b-values of 0 and 700s/mm2) was compared to postnatal DTI (1.5 Tesla, 8 channel head coil, 16 gradient encoding directions). Using a multiple ROI technique, the corticospinal tracts (CST) and the corpus callosum (CC) were segmented by 2 radiologists blinded to either prenatal or postnatal tractography. Qualitative and quantitative (fractional anisotropy, apparent diffusion coefficient, volume, length) comparative analyses were performed. Results: Evaluation for the presence of callosal segments and corticospinal tracts showed moderate degrees of accuracy (67-75%) for the 4 segments of the corpus callosum and moderate to high degrees of accuracy (75-92%) of the corticospinal tracts. Positive predictive values for segments of the corpus callosum ranged from 50% to 100% and 89% to 100% for the corticospinal tracts. Conclusions: Prenatal visualisation of the main projection and commissural tracts is predictive for their postnatal presence. This supports the concept, that DTI will become an important prognostic tool in the functional characterisation of fetal brain malformations. 
